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ABSTRACT 



At least one virtual location area identifier (SG-LAC) that 
does not correspond to any of the location area identifiers for 
real location areas in the mobile radiotelephone network is 
allocated to a packet data service network node (SGSN) with 
which a packet data service is controlled in the mobile 
radiotelephone network for the transmission of one or more 
data packets. This is employed by a mobile switching center 
for the implementation of the functions in the location area 
management. As a residt thereof, a common and efi&cient 
management of location areas (locations areas, routing 
areas) can be achieved upon involvement of the packet data 
service in the cellular mobile radiotelephone network with- 
out the standard interfaces and procedures for the mobile 
switching center having to be modified for this purpose. 

8 Claims, 2 Drawing Sheets 
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METHOD AND ARRANGEMENT FOR THE 

LOCATION AREA MANAGEMENT IN A 
CELLULAR MOBILE RADIOTELEPHONE 
NETWORK 

BACKGROUND OF THE INVENTION 

The present invention is directed to a method and to an 
arrangement for location area management in a cellular 
mobile radiotelephone network. 

One or more radio cells are respectively combined to 
location areas {referred to below as LA location areas) in 
cellular mobile radiotelephone networks such as, for 
example, in the digital mobile radiotelephone network 
according to the GSM standard (Global System for Mobile 
Communication). A location area is a region in which a 
radiotelephone subscriber can move arbitrarily without 
requiring an updating of the location information that is 
utilized for defining the location of the radiotelephone 
subscriber. The size of a location area is defined, for 
example, by the network operator in order to cover the 
demands raised by traffic density and flow, population 
density and subscriber mobility. When a radiotelephone 
subscriber station leaves the location area, an updating 
(location update) of the location information is initiated. In 
location area management, location area identifiers are 
employed for the identification of the location areas, these 
being capable of being interpreted in the individual mobile 
switching centers to which a respective visitor register 
(visitor location register) is allocated. 

The mobile switching center with the appertaining visitor 
register receives the location information about the respec- 
tive location area with a signaling procedure that sequences 
between the radiotelephone subscriber station of the radio- 
telephone subscriber and the mobile radiotelephone net- 
work. The mobile switching center assumes jobs of mobility 
management such, for example, the transmission of a paging 
given a call directed to the radiotelephone subscriber, the 
updating of the location information given a change in 
location area, handing a call connection over firom one radio 
cell to another radio cell (handler), etc. The LA location 
areas in the GSM mobile radiotelephone network should, on 
the one hand, be large so that the information about the 
location area need be changed as seldom as possible and so 
that the signaling load in the location area management is 
kept as low as possible; on the other hand, there is a desire 
for small areas in order to have to transmit the paging in 
optimally few radio cells. 

A packet data service (GPRS, General Packet Radio 
Service) can be utilized in the GSM mobile radiotelephone 
network, whereby one or more data packets are transmitted 
burst-like between the radiotelephone subscriber station and 
the mobile radiotelephone network (see, for example, GSM 
recommendation 03.60, version 0.13.0, Feb. 23, 1996). For 
utilizing the packet data service, location areas (routing 
areas) (referenced below as RA location areas) are also 
defined that are serviced by packet data service nodes 
(GPRS support nodes) (see, for example, page 28 of the 
GSM recommendation 03.60). These RA location areas are 
likewise composed of one or more radio cells that usually 
exhibit a smaller size than the LA location areas of the GSM 
mobile radiotelephone network. As wananted, they are also 
the same size. The location area management in the packet 
data service ensues with smaller RA location areas in order 
to implement the transmission of the data packets directly 
into the radio cell to the radiotelephone subscriber insofar as 
possible. The higher resolution of the location areas for the 



!1,723 

2 

packet data service results, given employment of the sig- 
naling procedure according to the GSM method, in an 
increase of the signaling load for each mobile switching 
center. When, by contrast, a separate signaling procedure 

5 (for example, upon involvement of the packet data service 
network node)is employed only for the packet data service, 
two separate signaling procedures exist side-by-side for the 
location area management, this running counter to an effi- 
cient utilization of the radio resources in the mobile radio- 

10 telephone system. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a method 
and an arrangement with which a common and optimally 

15 efficient location area management can be achieved upon - 
involvement of the packet data service in the cellular mobile 
radiotelephone network. 

In the present invention, at least one vjift^iaj location ar?f^, 
identifier that belongs to none of the real location areas in the 

20 mobile radiotelephone network is allocated to the packet 
data service network node that controls the packet data 
service and is employed by the respective mobile switching 
center for the implementation of the functions in the location 
area management. The mobile switching center and the 

25 functions thereof need not be modified since the virtual 
location area identifier can enter into the GSM signaling 
procedure without modification for the location area man- 
agement in the control and implementation of the packet 
data service. The mobile switching center treats the virtual 

30 location area identifier like any other location area identifier 
that is transmitted to and from the radio transmission system 
via the interface. Nonetheless. Hnth net^ynrk equipmen t (the 

S acket data service n etwork ppHe Fpr th^ i"^P^e"lg"^?h'nP 
le packe t data servic e a pH the mobile switchin g rp.ntp . rXrnn 
35 b e supplied with location area information within the frame- 
work of a common location area mana gement. This effects 
a more efficient utilization of the radio equipment and of the 
radio protocol on the air interface compared to the employ- 
ment of two independent signaling procedures. The outlay 
40 for assigning the virtual location area identifier in the packet 
data service network node is slight, and the plurality of 
radiotelephone subscribers serviced by a mobile switching 
center need not be reduced despite the higher resolution of 
the RA location areas for the packet data service. As a result 
45 of the virtual location area identifier, the standard interfaces 
and procedures defined in the GSM mobile radiotelephone 
network can also be employed for location area management 
in the packet data service without modification or adaptation 
of the mobile switching center. 
50 It is advantageous, when, upon reception of a request for 
updating of the location information in the packet data 
service network node, the location information that has 
arrived (for example, a RA location area identifier) is 
replaced by the virtual location area identifier (for example, 
55 a LA location area identifier that has not been assigned) and 
when a dialog between the packet data service network node 
and the mobile switching center responsible for the updating 
is carried out. After the dialog, the virtual location area 
identifier is re-converted in the packet data service network 
60 node into the location information and the request for 
updating is answered therewith. The packet data service 
network node thus services a virtual location area that 
encompasses real location areas (LA location areas and RA 
location areas) with a great plurality of radio cel lsjhe 
65 updating of the location information can also be imple- 
mented for smaller RA location areas within the framework 
of the packet data service without requiring a modification 
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of the multiple switching center and of the function execu- register in which the subscriber data of all radiotelephone 

tions in the signaling of the location area management. subscribers registered in the mobile radiotelephone network 

Moreover, the updating can be foregone as long as the are centrally stored form the switching system of the cellu- 

virtual location area has not been changed. larly constructed mobile radiotelephone network. In the 

It is also advantageous when, given a call incoming ip a 5 present example, the cellular mobile radiotelephone network 

mobQe switching center that is directed to a radiotelepht)ne is composed of the digital mobile radiotelephone network 

subscriber, a radio call message with the virtual location area according to the GSM standard, 

identifier is sent to the packet data service network noderand In addition to the equipment of the GSM mobile radio- 

the virtual location area identifier is converted therein into a telephone network, the packet data service network node 

location information on the basis whereof the. radio call SGSN is provided for processing a packet data service 

message is transmitted into one or more radio ceils of a real (general packet radio service) wherein one or more data 

location area. In this way, the transmission of the radio call packets are respectively transmitted surge-like in data 

message (paging) can be achieved via the packet data bursts. The packet data service network node SQSN is 

service network node responsible for the packet data service preferably fashioned as an independent network node; 

to radio cells of the small RA location areas without requir- is however, it can also be_ a conaponent part of the respecti ve 

ing a modification of the mobile switching center and of the mobile switching cent er MSG of the sw itching systena^In an 

function executions in the signaling of the location area alternative development of the network, the packet data 

management. service network node SGSN can also be inserted into the/*^*^ 

radio transmission system BSS. *^ h. 

BRIEF DESCRIPTION OF THE DRAWINGS 20 ^ith reference to the example of the location registraUon, 

The features of the present invention which are believed FIG. 1 shows the management of the location areas given the 

to be novel, are set forth with particularity in the appended utilization of the packet data service, RA location areas 

claims. The invention, together with further objects and (routing areas) are formed in the execution of the packet data 

advantages, may best be understood by reference to the service, these being preferably smaller than the LA location 

following description taken in conjunction with the accom- ^ areas usually employed in the mobile radiotelephone net- 

panying drawings, in the several Figures of which like work. The location registration oomp rises a signal ing pro- \v\ ^ec-^^'^^ 

reference numerals identify like elements, and in which: cedure _for updating the location inform ation whep the \ \Ai\^ 0\ c. c-^ « 

FIG. 1 depicts the message flow in the updating of the mobile radio telephone subscriber leaves a location area. The 

location information within the fi-amework of the packet visitor register may also possibly be changed given a change ^ ' 

data service* and ^ location area. This signaling procedure is started by the 

FIG. 2 depicts the message flow in the transmission of a mobile radiotelephone snbscriber sUtion MS with a request 

paging within the framework of the packet data service. LUR (location update request) for updaUng the locabon 

mformation. 

DESCRIPnON OF THE PREFERRED The radio transmission system BSS continuously sends a 

EMBODIMENTS radio cell identifier and a location area identifier to all 

FIG. 1 shows a mobile radiotelephone subscriber station radiotelephone subscriber stations. The location arcA 

MS, a radio transmission system BSS with base transmis- identifier is stored on a chip card in the mobile radiotele- 

sion reception stations and base station controUers, a packet P^^ne subscnber station MS, this bemg compared contmu- 

data service network node SGSN and a mobile switching 40 °^^y ^° *® location area identifier received from the radio 

center MSG with appertaining visitor register VRR. Using transmission system BSS. When the two location area 




the mobUe radiotelephone subscriber station MS, a mobile identifiers do not agree, the mobile radiotelephone sub- L ^<fiC^ 

radiotelephone subscriber can enter into communication ^criber station MS mitiates the signalmg procedure for 1 C^wvP^'^*^-^ 
with other mobile radiotelephone subscribers or with sub- ^pdatmg the location mformation. The respective locahon \ \ 

scribers of other communication networks. 45 areajdentifigLcom^^ a locationar^^^ 



Voice and data signals as useful information as well as codeaatoimtr^^ idenufy the locaUon 

signaling signals as control information are usually trans- ^^^^^JJ mternational GSM 

mitted via a unifomi air interface that exists between the "^""^'^^ radiotelephone network. 

radiotelephone subscriber station MS and the radio trans- The request X-UR that is transmitted via the radio interface 
mission system BSS of the mobile radiotelephone network. 50 ^ the radio transmission system BSS serves the purpose of 
The radio transmission system BSS comprises a plurality of bringing the location information that is utilized for deter- 
base transmission/reception stations that each respectively mining the current location of the mobile radiotelephone 
service one or mo^ e radio cel ls of the cellulariy constructed subscriber to the most recent status. It contains a temporary 
mobile radinlelpphnnp npfwnrk in ter ms of broadcast techr logical link identifier TLLI and at least one location infor- 
nologyjfhe base station controllers at which a respective 55 mation RA'. The location irifonmation RA' defiries the new 
plurality of base transmission/reception stations are com- ^ location area into which the mobile radiotelephone 
bined form the interface of the radio transmission system to subscriBer has movpd. The temporary logical link identifier 




bined form the interface of the radio transmission system to subscnber Das movpd. I be temporary logical nnK laentmer 1 \^ v 
the switching system in the mobUe radiotelephone network. TLLI serves the purpose of identifying the logical link | M j^^f I 
The switching system usually comprises a pluraUty of between mobile radiotelephone subscriber station MS and yj^^ J) 

mobUe switching centers that are respectively responsible 60 £acketdata.sepds£- network node.gGSN (see GSM recfim: V 1 f 
for one or more location area s, co ntrol t he call setup for mendation 03,60, pgs. 26 or, respectively, 40 and 41). ^ 
outgoing and incoming call s or, resp ectivejy, for data trans- Optionally, the prior location information can also be v 
minions and e^cecute them^. Each mobile switching centeTis co-transmitted in the request LUR in addition to the location 
coupled to a visitor register in which the subscriber data of information RA'. 

the radiotelephone subscribers located in the respective 65 Given a change ofmobile radiotelephone network or-upon 
location area are temporarily decentrally stored. The mobile initial registration of the mobile radiotelephone subscriber in 
switching centers, the visitor registers and at least one home the mobile radiotelephone network, the request LUR con- 



OS/10/2004. EAST Version: 1.4.1 



6,081,723 

5 6 

tains an international radiotelephone subscriber identifier identifier into the location information or, respectively, the 

IMSI instead of the temporary logical link identifier TLLL back-conversion of the location information into the virtual 

The international mobile radiotelephone subscriber identi- location area identifier is carried out by the packet data 

fier IMSI serves that the unambiguous identification of the service network node SGSN that has means for location area 

mobile radiotelephone subscriber within the international 5 management available to it for the implementation of the 

GSM mobile radiotelephone network. It is deposited as packet data service. 

semi-permanent subscriber datum in the home register and The mobility management, which is usually the job of the 
is also temporarily found in the corresponding visitor reg- mobile switching center MSG in the GSM mobile radiote le- 
ister that is currently responsible for the mobile radiotele- phone network, is subject to the packet data service network 
phone subscriber. The international mobile radiotelephone jq node SGSN in the packet data service. As a result of the 
subscriber identifier IMSI is employed by the responsible allocation of the virtual location area identifier to the packet 
visitor register VLR in order to address the correct home data service network node, the utilization of the standardized 
register in the location registration. signaling procedures and interfaces is possible without 
The radio transmission system BSS forwards the request modification of the mobile switching center and without 
LUR with the international mobile radiotelephone sub- 15 increasing the signaUng load in the smaller RA location 
scriber identifier IMSI or, respectively, the temporary logical areas (routing areas) v«thin the framework of the packet data 
link identifier TLLI and the location information RA' to the service. The updating procedure is implemented only given 
packets data service network node SGSN. When the mobile modification of the virtual location area. A common signal- 
radiotelephone subscriber requests the transmission of data i^g procedure thus derives for the location area management 
packets according to the packet data service and the utili- 20 i° packet data service and in all other services wherein, 
zation of other GSM services— which can be recognized on due to the mobility of the mobile radio telephone 
the basis of auxiliary information that are sent upon regis- subscribers, specific mobile radiotelephone-specific func- 
tration of the mobile radiotelephone subscriber or on the ^ons such as, for example, ongoing location registration, are 
occasion of the first updating of the location information — , required. 

a conversion of the location information RA' ensues into a 25 ^ fiirther function relating to the location area manage- 

virtual location area identifier SG-LAC. The virtual location ment within the framework of the' packet data service is 

area identifier SG-LAC, which corresponds to none of the shown in FIG. 2. The example is directed to the transmission 

real LA location areas in the GSM mobile radiotelephone of a radio call message (paging) into one or more radio cells 

network, it is allocated to the packet data service network of a real location area for that case wherein an incoming call 

node SGSN in order to execute the functions in the location 30 MTC (mobile terminating call) to a mobile radiotelephone 

area management within the framework of the packet data subscriber is registered in the mo6ile switching center MSG. 

service without modifying the existing signaling procedure The call MTC, for example, can arrive from the public 

of the mobile switching center MSG. The virtual location telephone network, so that the location of the called mobile 

area identifier SG-LAC allocated to the packet data service radiotelephone subscriber or, respectively, of his mobile 

network node SGSN is communicated to the mobile switch- 35 radiotelephone subscriber station MS must be identified 

ing center MSG in the request LUR. Over and above this, the before the call setup. 

international mobile radiotelephone subscriber identifier The call MTC from the public telephone network pro- 

IMSI is co-transmitted in order to supply the visitor register ceeds to an access mobile switching center (not shown) that 

VLR or, respectively, the subscriber data stored therein for determines the home register on the basis of the selected 

the mobile radiotelephone subscriber with current location 40 subscriber call number of the called mobile radiotelephone 

information. It is also possible to allocate a pliu-ality of subscriber. The home register sends a request to the visitor 

virtual location area identifiers to a packet data service register VLR in whose location area the called mobile 

network node SGSN, each of these respectively defining radiotelephone subscriber is located at this moment. On the 

virtual areas composed of real location areas. basis of a location telephone number (mobile subscriber 

Since a location area identifier (the virtual location are 45 roaming number) that is sent from the visitor register VLR 

identifier SG-LAQarrives in the mobile switching center to the home register, the access mobile switching center 

MSG in the request LUR, the standardized signaling proce- setup a connection to the mobile switching center MSG in 

dure for updating the location information can be executed. whose location area the called mobile radiotelephone sub- 

The location area identifiers are thereby stored as semi- scriber is located at this moment. The mobile switching 

permanent data in the respective visitor register VLR for 50 center MSG initiates the transmission of a paging PA. 

internationally unambiguous identification of real location Previously, it requests the location area identifier from its 

areas. When the mobile switching center MSG receives the visitor register VLR for the identification of the location 

request LUR with the virtual location area identifier area. Usually, the location area identifier is then converted 

SG-LAC from the packet data service network node SGSN, into signaling addresses in order to send the paging PA to 

its replies to this request in a request acknowledgment LUA 55 one or more base transmission/reception stations in the 

upon transmittal of the same location area identifier identified location area. The radio cell in which the mobile 

SG-LAC. After the dialog with the mobile switching center radiotelephone subscriber station MS is located is not known 

MSG, the virtual location area identifier SG-LAC is con- as a rule in the mobile switching center, 

verted in the packet service data network node SGSN into In the present exam^e, the paging PA is sent from the 

the location area information RA' that is Uransmitted to the 60 mobile switching center MSG to the packet data service 

radio transmission system BSS in the request acknowledg- network node SGSN and the virtual location area identifier 

ment LUA and is transmitted from the latter to the requesting SG-LAC that is allocated to the packet data service network 

mobile radiotelephone subscriber station MS. In the simplest node SGSN is thereby co-transmitted.' The virtual location 

case, the mutual conversion of virtual location area identifier area identifier SG-LAC is stored as semi-permanent datum 

ST-LAC and location information RA' is composed of a 65 in the visitor register VLR in addition to the real location 

replacementof the area identifier by the location information area identifiers. Together with the virtual location area 

and vice versa. The conversion of the virtual location area identifier SG-LAC, a temporary mobile radiotelephone sub- 
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scriber identifier TMSI and the international mobile radio- 
telephone subscriber identifier IMSI as weU as an identifier 
TCH for the selection of a transmission channel are 
CO- transmit ted in the paging PA. One or more virtual loca- 
tion area identifiers SG-LAC and/or real or, respectively, 5 
virtual cell identifiers with which the radio cells can be 
identified are contained in the paging PA. For that case 
wherein the virtual location area identifier SG-LAC is not 
co-transmitted, at least the signaling address that defines the 
correct packet data service network node SGSN is to be 
offered by the mobile switching center. The packet data 
service network node SGSN determines the real RA location 
area (routing area) of the mobile radiotelephone subscriber 
station MS and replaces the virtual location area identifier 
SG-LAC with the location information RA* or, respectively, 
with the radio cell identifiers in order to subsequently 
transmit the paging PA via the radio transmission system 
BSS into the radio cell or, respectively, radio cells of the real 
location area. 

The paging PA that is sent from the packet data service 
network node SGSN to the base transmission/reception 
stations of the radio transmission system BSS contains one 
or more lists CLI of radio cell identifiers for this purpose for 
the identification of the radio cells to which the temporary 
mobile radiotelephone subscriber identifier TMSI, the inter- 
national mobile radiotelephone subscriber number IMSI and 
the identifier TSCH of the transmission channel are com- 
municated. Via the selected base transmission/reception 
stations, the paging PA proceeds to the mobile radiotele- 
phone subscriber stations MS whereof the mobile radiotele- 
phone subscriber station MS of the called mobile radiotele- 
phone subscriber reacts to the communicated, temporary 
mobile radiotelephone subscriber identifier TMSI. Follow- 
ing thereupon, the connection is setup from the mobile 
subscriber station MS of the mobile radiotelephone sub- 
scriber according to the known GSM standard method. For 
example, a separate paging channel is used for sending the 
paging PA on the radio interface proceeding between the 
radio transmission system BSS and the mobile radio sub- 
scriber station MS. 

40 

The invention is not limited to the particular details of the 
apparatus depicted and other modifications and applications 
are contemplated. Certain other changes may be made in the 
above described apparatus without departing from the true 
spirit and scope of the invention herein involved. It is 45 
intended, therefore, that the subject matter in the above 
depiction shall be inter-pretend as illustrative and not in a 
limiting sense. 

What is claim is: 

1. A method for location area management in a cellular 5Q 
mobile radiotelephone network, comprising the steps of: 
allocating location area identifiers for identification of 
location areas in which respective mobile radiotele- 
phone subscribers with a mobile radiotelephone sub- 
scriber station can move without incurring an updating 55 
of location information that determines a location of the 
mobile radiotelephone subscriber; 
allocating at least one virtual location area identifier that 
does not correspond to any location area identifiers for 
real location areas in the mobile radiotelephone net- eo 
work to a packet data service network node with which 
a packet data service is controlled in the mobile radio- 
telephone network for transmission of at least one data 
packet- 
using the at least one virtual location area identifier by a 65 
mobile switching center for implementing functions in 
the location area management; 
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replacing upon reception of a request for updating the 
location information in the packet data service network 
node, the location information by the virtual location 
area identifier; 

a dialog conducting between the packet data service 
network node and the mobile switching center respon- 
sible for the updating using the virtual location area 
identifier; and 

replacing, following the dialog, the virtual location area 
identifier in the packet data service network node by the 
location information, and answering the request with a 
request acknowledgment that contains the location 
information. 

2. A method for location area management in a cellular 
mobile radiotelephone network, comprising the steps of: 

allocating location area identifiers for identification of 
location areas in which respective mobile radiotele- 
phone subscribers with a mobile radiotelephone sub- 
scriber station can move without incurring an updating 
of location information that determines a location of the 
mobile radiotelephone subscriber; 

allocating at least one virtual location area identifier that 
does not correspond to any location area identifiers for 
real location areas in the mobile radiotelephone net- 
work to a packet data service network node with which 
a packet data service is controlled in the mobile radio- 
telephone network for transmission of at least one data 
packet; 

using the at least one virtual location area identifier by a 
mobile switching center for implementing functions in 
the location area management; 

transmitting, given a call incoming in a mobile switching 
center that is directed to a mobile radiotelephone 
subscriber, a paging to the packet data service network 
node, based on the virtual location area identifier; and 

converting the virtual location area identifier in the packet 
data service network node into a location information, 
the paging being then sent via a paging channel into at 
least one radio cell of a real location area. 

3. The method according to claim 2, wherein at least one 
virmal or real cell identifier for identification'if radio cells 
in the location area management are utilized in addition to 
the virtual location area identifier. 

4. An aaangement for location area management in a 
cellular mobile radiotelephone network, comprising: 

location area identifiers for the identification of location 
areas in which mobile radiotelephone subscribers with 
mobile radiotelephone subscriber stations can respec- 
tively move without incurring an updating of the loca- 
tion information that determines the location of the 
mobile radiotelephone subscriber; 

at least one virtual location area identifier that does not 
belong to any of the location area identifiers for real 
location areas in the mobile radiotelephone network 
allocated to a packet data service network node with 
which a packet data service can be controlled in the 
mobile radiotelephone network for the transmission of 
at least one data packet; 

a mobile switching center wherein the virtual location 
area identifier is provided for the implementation of 
functions in the location area management by the 
mobile switching center; 

means for replacing the location information by the 
virtual location area identifier upon reception of a 
request for updating the location information in the 
packet data service network node; 
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means for conducting a dialog between the packet data 
service network node and the mobile switching center 
responsible for the updating using the virtual location 
area identifier; and 

means for replacing, following the dialog, the virtual 5 
location area identifier in the packet data service net- 
work node by the location information, and answering 
the request with a request acknowledgment that con- 
tains the location information. 

5. A method for location area management in a cellular ^0 
mobile radiotelephone network, comprising the steps of: 

allocating location area identifiers for identification of 
location areas in which respective mobile radiotele- 
phone subscribers with a mobile radiotelephone sub- 
scriber station can move without incurring an updating 
of a location information that determines a location of 
the mobile radiotelephone subscriber; 

allocating at least one virtual location area identifier that 
does not correspond to any location area identifiers for 
real location areas in the mobile radiotelephone net- 
work to a packet data service network node with which 
a packet data service is controlled in the mobile radio- 
telephone network for transmission of at least one data 
packet; and 25 

using the at least one virtual location area identifier by a 
mobile switching center (MSG) for the implementation 
of functions in the location area management; 

wherein upon reception of a request for updating the 
location information in the packet data service network 30 
node, the location information is replaced by the virtual 
location area identifier, and a dialog is conducted 
between the packet data service network node and the 
mobile switching center responsible for the updating 
using the virtual location area identifier; and wherein, 35 
following the dialog, the virtual location area identifier 
is replaced in the packet data service network node by 
the location information, and the request is answered 
with a request acknowledgment that contains the loca- 
tion information. 
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6. The method according to claim 5, wherein at least one 
virtual or real cell identifier for identification of radio cells 
in the location area management are utilized in addition to 
the virtual location area identifier. 

7. The method according to claim 2, wherein at least one 
virtual or real cell identifier for identification of radio cells 
in the location area management are utilized in addition to 
the virtual location area identifier. 

8. An arrangement for location area management in a 
cellular mobile radiotelephone network, comprising: 

location area identifiers for the identification of location 
areas in which mobile radio telephone subscribers with 
mobile radiotelephone subscriber stations can respec- 
tively move without incurring an updating of the loca- 
tion information that determines the location of the 
mobile radiotelephone subscriber; 

at least one virtual location area identifier that does not 
belong to any of the location area identifiers for real 
location areas in the mobile radiotelephone network 
allocated to a packet data service network node with 
which a packet data service can be controlled in the 
mobile radiotelephone network for the transmission of 
at least one data packet; 

a mobile switching center, wherein the virtual location 
area identifier is provided for the implementation of 
fiinctions in the location area management by the 
mobile switching center; 

means for transmitting, given a call incoming in the 
mobile switching center that is directed to a mobile 
radiotelephone subscriber, a paging to the packet data 
service network node, based on the virtual location area 
identifier; and 

means for converting the virtual location area identifier in 
the packet data service network node into a location 
information, the paging being then sent via a paging 
channel into at least one radio cell of real location area. 

* * * )|e * 
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